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We have a dust accelerator...
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Technical Description
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ePelletron 3 MV Electrostatic Generator

e Particle velocities: = 100 km/s

e Active selection of particles (charge/velocity)

e Particle materials: Fe, Al, Ag, Latex, ¢¢¢

eParticle sizes: 0.2 -2.5 um
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Hypervelocity Particle Parameters
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2011 CCLDAS Accelerator Data
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Velocity (m/s)

nghesf velocity so far: 52 km/s
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Active Particle Downselection

Signal (e or Arb)

Beamline signals from CCLDAS dust accelerator

— Detector 1

—— Detector 3
——PSU TTL Output

—— Detector 4

Velocity: 2.61 km/s
Charge: 1.01x10% &

Mass: 1.43x10 % kg
Radius: 0.756 um
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Perfformance Enhancements > Next Chapter of Experiments

 Assessment of impact products
—Secondary Ejecta
—Neuvutral gas — Energy partition
—Plasma ~
* Light-flash experiments

—PMT sets to resolve timing / angular
distribution / spectral content

* Mini Bayard-Alpert gauges for neutrals
* Cratering studies (post-mortem)
* Instrument development and testing
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Temperature Measurements of Impact Plasma

* Measure Ty,cipody ¢ Praa Of
impact-generated gas/

plasma (vs. time) 2\ /3
£ 2% s§ &
 Measure T variation with 81 (8 &

impact velocity

Black-Painted Encl

 Impact-generated light [ —
flash from 1-40 km/sec dust
impacting metal target

* Flash diagnosed with PM
tubes & interference filters,
under the assumption of
blackbody radiation
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PMT Output (3 filters)

sl - — 670Nnm | |
— 450nm
— 400Nnm

7.39 km/sec
1.38e-15 kg

Photocurrent (nA)

~20 0 20 20 60 80
Time (us)

Temperatures in range of 2500K-5000K, increasing with velocity,
time resolved over ~20 us flash lifetime

Many subtleties to interpretation of PMT signals, which are rich with
information

Full spectral measurement in the works...
Hear talk by Andrew Collette, Wed. 11:00
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Secondary Ejecta Experiments

* Filtered photomultiplier tubes

e Angular resolution

e Control over impactors and targets
* Primary and secondary flashes
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Secondary Ejecta Experiments
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Linear Time-of-Flight Mass Specirometer

target grid shielding grid MCP
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* Measures velocity distribution of the ions
* Narrow instrument aperture - filtering the angular distribution
*Few secondary ions due to ejecta
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Linear Time-of-Flight Mass Specirometer
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Time-of-Flight Mass Specirum

log Amplitude

Impact of Fe particle (80nm radius) onto LDEX witness plate @ 34.2 km s
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Impact Effects on Retroreflector Faces
S W —— . Conie (UMD)
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Initial results:

Impacts detectable, but
not show-stoppers for
reflector application

(will follow up with higher
velocity tests)
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SEM Chemical Assessment of Impact Site

| mn.

Spectrum processing -

No peaks omitted

Processing option : All elements analyzed (Normalised)

Number of iterations = 3

Standard :

C CaCO3 1-Jun-1999 12:00 AM

O Si02 1-Jun-1999 12:00 AM

Al Al203 1-Jun-1999 12:00 AM

Fe Fe 1-Jun-199912:00 AM

Element Weight%

CK 7.15
oK 242
AlK 79.67
Fek 10.76

Atomic%

15.29

3.89

75.86

495

Sum

1

Electron Image 1

Specirum 5
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Cratering Studies

PVDF used as dust
detector

e Permanent polarization
of thin dielectric

 Impact crater removes
material, leading to
change in surface
charge

 CSA measures signal
e Calibration critical!
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=» Crater Characteristics
=» Detector Signals
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Cratering Studies
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Stereoscopic Profile Reconstruction
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Stereoscopic Profile Reconstruction
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-0.21
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-0.61

-0.81

3D reconstruction of crater with depth slice measured through cross section

See poster by Anthony Shu
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STEREO Antenna Tesis
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Lunar Dust EXperiment

100V —>

Solar wind Incoming
electrons diffuse UV
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= t Ground

Target

>_MCP signal #1

>_MCP signal #2

CSA signal

Solar wind
& direct UV
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Calibration of LDEX Engineering/Flight Models
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We Are Open To Collaborations!
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Please take advantage of it!
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